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Unhcensed De\nces N
in the Television Bands

OET/_ab Meeting
September 19, 2006

NPRM on Uniicensed Devices

Unilcensed dev;ces fols,
within a co-channel contour of NTSC
) and DTV full power station, Class A
station, LPTV, translator and booster.

Operation outside a station contour /5

fo owing criteria;
= DU ratio of 34 dB for analog stations
= D/U ratio of 23 dB for digital stations

NPRM on Gnhcensed
Dewces

Pyjnd-to-mtipoint
£ Wintes)

NPRM on Unlicensed Devices

djacent channel operation
oo first adiacent TV channels.
Dpe:atlon based on D/U ratios below:

17 dB for analog
26 dB for digital

s -28 dB for d \gatal
" Allow adjacent channel operation for portable
or pier-to-pier operation




Potential Interference
Concems : : S

' o = §15.209 limits not sufficient to plotectW operahons
nterference '5 CaUSEd to Consumers TV_ i - +m CRC meas |ement5 show ‘nterference at 78 feet

o receivers oo
Can't control locattons of unl;censed J

" devices or TV receivers . reqmred far. pertable devices - I

] s 100 mW portable device coutd cause mterference
Can't prevent an unlicensed device from - at dlstances of. 780 meters '
- being too close to TV recejver ' o _ _

= IF unlicensed device madvertently tr ansmlts ona
channel being used for TV service — interference

range of 3 km (indoor TV antenna) to 16 km
{outdoor TV antenna) 6

Laboratory Tests
(CRC) '

= Determine the interference distance from an
.. _ unhcenaed device (portable) complying with
Qut-of-Band Emission . - ' , 1 requ;red for FCC Part 15

. L * than 200 uvim (46 dB}zv/m) W|t|'1|n a
CRC E—AB.ORATORY REPOR.TS R bandwidth at 3 meters e )
: ) ) . ' » Conuert fo dgm: -
o Phase ! & 2 . « P (dim} =755 4 46 dBuV/m - 7{} fog(rrequency in M
29.5-20 ioq {Freguency in MHz)

« For TV Ch. 48 > rence level is -29.5 ~ 20
log (677) = -&6.1 (8
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CRC Laboratory Report
Phase 1 (Nov. 2004)

- = Measurements were conducted on. channel 48

“at a signal level that is 3 dB below § 15. 209
value, {891 dBm for 120 kiHz)

" = Tested 5 DTV.& 3 NTSC receivers

= De-sensitization of NTSC & DTV recelvers ix}door
= De-sensitization through a wall

B w The DTV. sagnai and the UD sideband s:gnars

- were transmitted and received in the same
room. Calibration was done at a distance of 3
m from the DTV receiver

Phase 1 Laboratory Signals

Widasand

R w oHEE Sm s BR BN we RH B
Fovguancy (M) cigt

5.6 MHz wide COFDM Signat
Tota interference pawer for this signat
~89,1 + 1D log {5.6/0.12) = -72.4 dBm

Laboratory Tests (CRC)

Lo (3 to 24 ma.ers)

Optional wall withs
3 meter separation

Sl]VEl‘ Sensor o

“Antenna

v

Phase 1 Lab Test _Configuration =

NTIC hndubatat
Drnke YM 15504

Vectir Sigusl
Anstyrer
P 89440
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De-sensitization of DTV receivers by out-of-
band interference from a single unlicensed
device with a wideband (5.6 MHz) emission

o ORecelvep 2
Alecelver}
] xBecelver 4

ey ey —r
FOSE RTINS [ SR PETCN | IS
. "Retelyer Distante from Interfereace (me

CRC Laboratory Report
Ph_ase_ p (February 2005)

=« Measurements were conducted on channels

.52, 53, 54 at a signal level that is 3 dB below
§ 15.209 value, (~-89.1 dBm for 120 kHz)

» Tested 1 DTV & 1 NTSC receivers to validate
previous tests
 « De-sensitization of NTSC & DTV receivers indoor

.= The DTV signal and the UD sideband signals

were transmitted and received in the same
room, Calibration was done at a distance of 3
m from the DTV receiver

G Reeeiver )

De-sensitization of DTV receivers by out-of-
band interference through a wali from a
single unlicensed device with a wideband

e (8.6 MHz) emission -

_. CRetelver §

S Tz matere s R walt T 2 matere oWl L

Phase 2 Lab Test Configuration .

“Tranmmitter

[
Desiced Signaf

NTSC | || NTSC Modulator
Duuke VM 2860
ATSC Modiinlor

RES SFQ

- Tumblc "
Terforence Sarros ¢
Rarlom Neise Siencralor m"’{.“;’ R
B NOD-3250 15001000

Vector Sigial

Anclyzer

Undasired Stgnal HIP $9420A

{Receiver 2 B
fRecejvar 1 B
[ #Reeewer 4 M
1 *¥Receiver 5
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'Random Noise Signat Source

Phase 2
Laboratory

Spectrum of the Filterad

.M
Spectruam of the F:Itered Random 7

Mnics Sianal Tarnivad ot T Matore

IEEE 802. 22 Exparte Filing (Sep. 2005)

Fundamental requirements for WRAN systems to
protect TV hroadcasting

Systems showld not be allowed ta operate on N or N1 within the
protected cantour of a DTV starden
Need to ronsldes DTV DAT"s and DTY receiver saturation far
N2 cliannels misd beyond and resulting povsible nevd for aa

“EIRP pruﬂ]e ! for WRAN devices

£S5 tothieate thar Pret 15,209(8) ont-of- T

le\ ph are in\“mdeu: to pl otect TV recetvers fay ‘\-
pouet (b

1EEE 802,27 anticlpiies T80 oImeilnog

mask to the Cununlhlun. bamd on an agreed deplu\ menl
scenarlo ance D/L"s ave agreed for N+2 channels nud bevand aad
an EIRP profile is specified

De-sensitization of DTV receivers by out-of-
band interference from a single unlicensed
device with a wideband {30 MHz) emission:

' Adjacent Channel
. Interference
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Why Can't Adjacent Channels
. BelUsed '

= Let's look at a SImpIe model

e Requlred)ad]acent chaﬂne% plotectlon is DU of -26 dB e

(873
S DTV service contour is 41 dBu (§73.625)

- & Assume unlicensed device at 100 mw {much less
. than ¥CC proposed) - -

& Free space propagation medel

WHD Ch. 34 Field Data
Adjacent Channel Interference

Field Strength Percent of Interference
: sites distance

178.8 dBu — 68.8 ¢IBu

68.7dBu — Sé@’dﬁf 2

15t Adjacent Channels
Can't be Used Without Causing

Interference -

S100 MW

400 mwW {portable L—m_-

device limit with
antenna gain}

WETA Ch. 26 Field Data
Adjacent Channel Interference

sites - distance 7 -

Field Strength 1 Percent of Interference
measured:

E T14.3%

52.7 dBu - 46.8 dBu | 14.3%
167 dBu - 41 dBu |

17.0% 401 mto 780 m
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IEEE 802. 22 Exparte Filing (Sep. 2005)

Fundamental vequirements for WRAN systems to
protect TV broadcasting

CEHoRI niat be sllpwed to operate on 8 oF N3 Wit
[roterted contour of a DTV statlon
Need 16T TAtiot for

Nzl chauuels and beyord and :amlllng puwlbie need for an
“EIRP profile” for WRAN devices
Our stndies ludicnte that Part 15.209(a) aut-of-band emivsion
levels are insufliciens 1o protect DIV vecelvers for N22 and
beyond (by vome 33 SI for | 48 desensitlzatlon of DTV recelvers)
EEEE §02.22 nnticipates 1ecommending an out-ef-band emission
mask to the Commission, hased ox an agreed deployment
stenario once DoEs are agreed for N£2 chanuels and beyond aad
a8 ELIRY profile Iy specifled

TV Band Spectrum Sensing

Protecting TV reception is fundamentally different
technical problem than 5 GHz

« Need to. pr otect consumers TV, recewers

Need to detect a’c very Iow levels

s Receiver performance c§|ﬁ‘erences of Tv and unllcenscd

device
= Hidden Nod_e problem _
& Sensing antenna efficiency
Need to detect correctly all the time

= Every failure potentially can cause 75 square miles 0|
maore of intarferance!

Spectrum Sensing

Intet Presentation to FCC 11/1/2004
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« DTV YU ratio ~23dB gives moderaie
. interference range therefore detect and avoid
i »Detect some feature of Broadeast TV signal . -
tot ane, frame sync {DTV) ’ N
Vidaa carrier, e sync (NTSC)
.*Indeor GR scenaiio (Hidden Transmitier Problem)
:—Low antenna gain {( versus 10 dB)
+ Low antenna height {2 versus 10 m)
~Building losses tAverage 5.7, 8D 8.6c8)

TV Band Spectrum Sensing

= Sensing will not reliably tell you where

you are!

= -118 dBm provides only 18 dB of margin

for all signal degradation effects

= Usable DTV sighal {-83 dBm) & (-17 dB

" antenna gain and height differences} - _
-» Clearly Not sufficient for hidden node probiem .

Let’s Use Intel's Example

Minknum Useable DTV

Jetection Signal Level -118 dBm™

“Inciude a 7 di to aceount far the excess path toss at 8 km outside
the senvice contour

Technical Bottom-lme

« NMPRM not ready to act on .

m Actual interference performance of DTV sets have
not been measured

= Can't use adjacent channels tor f:xed or por’table
unlicensed devices

s FCC out-of-band limits needs to be t;ghtened

= Sensing in TV band needs to be tested
~and proven "’

= No field tests of appropnate sensmg Ievels
= No testing of sensing reliahility,
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IEEE 802.22 Activities

Group chartered to develop standafés for Cognitive Regienal
Area Network {WRAN) for P-MP between 54 to B62 MHz -

“that protect incumbent ficensed services from harmful -
-interference” R TR S L

Group formed in Nov. 2004

Issued a Requirement Document in Sep, 2006
16 proposals were submitted in Oct. 2006
Merging of proposal into & single proposal Mar, 2006
« Motorola, Thomson, Samsung, Philips, Nexdwave, Runcom, STmicro,

France Telecom, Huwaii, Paragon & ETRI :
Evaluation of proposal including testing Dec. 2006

WG draft standard to sponsor ballot Jan. 2007 - Dec. 2007

» Publication of Standard Spring 2008

33



